[364/116] 

CHILL TUBE 

FIELD OF THE INVENTION 

The present invention relates to a chill tube made of copper 
for the continuous casting of metals. 

BACKGROUND INFORMATION 
5 Chill tubes are known to have rectangular inner and outer 

cross sections, as well as having rounded longitudinal edge 
regions which have a nominal wall thickness that is 8% to 10% 
of the distance between the inner surfaces lying frontally 
opposite to each other at the tube opening. 

10 

Moreover, it is known for chill tubes that one may put the 
inner surfaces indirectly under the influence of cooling media 
that remove heat and are able to be supplied to the tube wall 
from the outside. In this connection, the chill tubes may be 

15 furnished on their outer contours with fitted jackets, which 
form exactly specified gaps together with the outer surfaces 
of the chill tubes, through which cooling media may be 
conducted. The cooling media may also flow through cooling 
channels put vertically into the walls of the chill tubes. 

20 Finally, it is also known that one may apply cooling media to 
the outer surfaces of the chill tubes via spray nozzles. 

In the course of practical efforts to increase casting speeds, 
namely to rates greater than 2.5 m/min, the then-existing heat 

25 may only still be transferred partially to the cooling media 
removing the heat, on account of the limited heat transfer 
capacity of the basic materials of the chill tube. The result 
is partial overheating and, in this context, damage to the 
inner surfaces of the chill tubes. This circumstance may be 

30 observed especially in the high ranges of the bath levels 
which vary in their level, and in the region of the first 
phases of primary solidification of the metals to be cast, 
because in those locations there prevails the greatest heat 
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supply to the chill material. 
SUMMARY 

The present invention is based on the object of creating a 
5 chill tube made of copper for the continuous casting of 

metals, which ensures, particularly at casting speeds greater 
than 2.5 m/min, a flawless conduction of heat from the metal 
to be cast to a cooling medium. 

10 This object is attained by a chill tube made of copper for the 
continuous casting of metals, which has a rectangular inner 
and outer cross section having rounded longitudinal edge 
regions (2) as well as a nominal wall thickness (WD) r which 
amounts to 8% to 10% of the separation distance (A) between 

15 the inner surfaces (5) lying facing each other frontally at 
the tube opening (4), the inner surfaces (5) being placed 
indirectly under the heat-removing influence of a cooling 
medium suppliable from the outside to the tube wall (2, 3), 
wherein the wall thickness (WD1) in the longitudinal edge 

20 regions (2) is dimensioned to be 10% to 40% less than the wall 
thickness (WD) of the wall regions (3) between the 
longitudinal edge regions (2) . As an alternative to the above, 
the object may be achieved by a chill tube made of copper for 
the continuous casting of metals, which has a multi-corner or 

25 round inner and outer cross section as well as a nominal wall 
thickness (WD3) which amounts to 8% to 10% of the separation 
distance (A2) between the inner surfaces (5a) lying frontally 
opposite each other at the tube opening (4a) or the inner 
diameter at the tube opening, the inner surfaces (5a) being 

30 placed indirectly under the heat-removing influence of a 

cooling medium suppliable from the outside to the tube wall 
(16), wherein in the height range (14, 15) of the bath level of 
the liquid metal, the wall thickness (WD2) is reduced over the 
entire circumference by 10% to 40% of the nominal wall 

35 thickness (WD3) . 
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In accordance with a first alternative solution of the present 
invention, the wall thickness of the rectangular chill tube in 
the longitudinal edge region is now dimensioned to be 10% to 
40% less than the wall thickness between the longitudinal edge 
5 regions. This measure sees to it that, even at casting speeds 
> 2.5 m/min, the heat that arises may be flawlessly 
transferred to the respective cooling medium, and to be sure, 
independent of whether a cooling medium is now conveyed in a 
gap between a chill tube and a jacket surrounding the chill 
10 tube, whether the cooling medium flows in cooling channels in 
the wall of a chill tube or whether the outer surfaces of a 
chill tube are sprayed directly with a cooling medium. 

The wall thickness in the longitudinal edge regions may be 
15 dimensioned to be 25% to 30% smaller than the wall thickness 
between the longitudinal edge regions. 

The wall thickness reduction may extend over the entire length 
of the chill tube. 

20 

However, it is also conceivable, depending on respective local 
conditions, that, the wall thickness reduction in the 
longitudinal edge regions is limited to a height range in 
which the respective bath level of the liquid metal lies. 

25 

In accordance with a second solution alternative, the wall 
thickness of the chill tube is reduced over the entire 
circumference to 10% to 40% of the nominal wall thickness in 
the height range of the bath level of the liquid metal. The 
30 cross section of the chill tube may have multiple corners, 
such as being rectangular, or it may be round. 

Here too, the wall thickness may be reduced by 25% to 30% of 
the nominal wall thickness. 

35 

The bath level in the chill tube may be in a height range 
which extends from the filling front face to approximately 500 
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mm from the filling front face. 

According to experience, the height level of the bath level 
may be between 80 mm and 180 mm below the filling end face. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is explained in detail below, using an 
exemplary embodiment represented in the drawings. 

10 Figure 1 is a perspective view of a chill tube. 

Figure 2 is a top view, on a larger scale, of the chill tube 
of Figure 1 showing three different cooling variants. 

15 Figure 3 is a perspective view of a further specific 
embodiment of a chill tube. 

Figure 4 is a perspective view of a third specific embodiment 
of a chill tube. 

20 

Figure 5 is a top view of the chill tube in Figure 4 on an 
enlarged scale. 

DETAILED DESCRIPTION 
25 In Figures 1 and 2, reference numeral 1 denotes a chill tube 
made of copper for the continuous casting of metals, 
especially steel. 

Chill tube 1 has a rectangular inner and outer cross section 
30 having inner and outer rounded longitudinal edge regions 2. 
The so-called nominal wall thickness WD of wall regions 3 
between longitudinal edge regions 2 amounts to 8% to 10% of 
the distance A between inner surfaces 5 which lie frontally 
facing each other at tube opening 4. 

35 

Wall thickness WD1 in longitudinal edge regions 2 is 
dimensioned to be 10% to 40% less than wall thickness WD in 
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wall regions 3 between longitudinal edge regions 2. 


The different wall thicknesses WD and WD1 of chill tube 1 in 
Figures 1 and 2 are present over the entire height H (length) 
5 of chill tube 1. 

According to a first specific embodiment indicated in Figure 
2, the cooling of chill tube 1 may be performed by a cooling 
medium which flows through a gap 6 that is formed between 
10 outer surface 7 of chill tube 1 and a jacket 8, which encases 
chill tube 1 at a specific distance Al . 

A second specific embodiment, illustrated in Figure 2, 
provides longitudinal channels 9 introduced into the wall 
15 regions 3 of chill tube 1, to which a suitable cooling medium 
is applied* 

Finally, Figure 2 illustrates another specific embodiment of a 
cooling method in which the outer surfaces 7 of chill tube 1 
20 are cooled in partial regions or overall, using a cooling 

medium which is sprayed onto these surfaces 7 from nozzles 10. 

Figure 3 illustrates a chill tube 1 made of copper for the 
continuous casting of metals, in which the wall thickness 
25 reduction in the longitudinal edge regions 2 is limited to a 
height range 11, in which the level of the bath level of the 
liquid level, is located. This height range 11 extends, as a 
rule, between filling end face 12 of chill tube la and a 
region which lies about 500 mm below filling end face 12. 

30 

The cooling of chill tube la may be performed as performed in 
the cooling of chill tube 1. That being the case, there is no 
need to repeat the explanation. 

35 Looking at Figures 2 and 3 together, the wall thickness 

reduction takes place in longitudinal edge regions 2. The 
original course of the outer circumference of chill tube la in 

NY01 617459V2 5 


the lower height range is illustrated in Figure 2 in a broken 
line direction 13. 

In the specific embodiment of a chill tube lb made of copper 
5 for the continuous casting of metals according to Figures 4 
and 5, in height range 14 of the bath level of the liquid 
metal, wall thickness WD2 of tube wall 16 is reduced over the 
entire circumference to 10% to 40% of nominal wall thickness 
WD3. This height range 14 extends starting from the filling 
10 end face 12a about 500 mm in the direction towards tube 

opening 4a. The bath level as such mostly lies in a height 
range 15 between 80 mm and 180 mm below filling end face 12a. 

In this specific embodiment too, nominal wall thickness WD3 
15 amounts to 8% to 10% of the distance A2 between inner surfaces 
5a lying frontally opposite each other at tube opening 4a. 

The specific embodiment of Figures 4 and 5 of a chill tube lb 
may be cooled as was explained in the light of Figure 2. This 
20 being the case, we may do without describing it once again. 
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List of Reference Numerals 



1 


chill tube 


la 


chill tube 

5 

lb 


chill tube 


2 


longitudinal edge regions of 1 


3 


wall areas between 2 


4 

— 

tube opening of 1 


4a 

— 

tube opening of lb 

10 

5 

— 

inner surfaces of 1 


5a 

— 

inner surfaces of lb 


6 

— 

gap between 7 and 8 


7 

— 

outer surfaces of 1 


8 

— 

jacket around 1 

15 

9 

— 

longitudinal channels in 3 


10 

— 

nozzles 


11 

— 

height range of la 


12 

— 

filling end face of la 


12a 


filling end face of lb 

20 

13 


course taken by circumference 


14 


height range of lb 


15 


height range of lb 


16 


tube wall of lb 


25 A separation distance of 5 

Al - separation distance of 7 and 8 

A2 - separation distance of 5a 

H - height of 1 


30 WD - nominal wall thickness of 3 

WD1 - wall thickness of 2 

WD2 - wall thickness of 14 

WD3 - nominal wall thickness of lb 


35 
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